. Using footprint modeling, EC CO 2 fluxes were compared to CO 2 fluxes 27 measured by the chamber method on a grid repeatedly over a 10-day period. Half-hour 28 EC CO 2 fluxes were moderately correlated (R 2 = 0.42) with chamber fluxes, whereas 29 average-daily EC CO 2 fluxes were well correlated (R 2 = 0.70) with chamber 30 measurements. Average daily EC CO 2 fluxes were correlated with both average daily 31 wind speed and atmospheric pressure; relationships were similar to those observed 32 between chamber CO 2 fluxes and the atmospheric parameters over a comparable time 33 period. Energy balance closure was assessed by statistical regression of EC energy fluxes 34 (sensible and latent heat) against available energy (net radiation, less soil heat flux). properties to surficial deposits in the tree kill areas, and showed that chamber 231 measurements were negatively biased, on average by 12.5%. Collars were not used for 232 chamber measurements, due to due to the potential alteration of soil properties and gas Based on this analysis, they reported significantly larger negative bias in EC relative to 454 chamber flux measurements than reported in other studies (Table 2) . 455 footprint CO 2 fluxes (Figures 9 and 10a) . First, both the EC method and the analytic 458 footprint model assume homogeneous surface fluxes, flat terrain, and uniform surface 459 roughness. However, systematic errors associated with violations to these assumptions 460 could be difficult to diagnose because they will depend on interactions between terrain, 461 wind direction and speed, and atmospheric stability. (Figure 6 ), which are difficult to characterize with the chamber method, even when 508 measurements are repeated on a daily basis. As a result, our assumption that on any 509
given day, over the entire day, the distribution of source CO 2 fluxes is equal to the 510 measured chamber fluxes on that day probably introduced error into the comparison. 511
Finally, random errors associated with both the EC and chamber methods (e.g., Chiodini 512 et al., 1998; Baldocchi, 2003) were likely important sources of variability in the 513 comparison. Nonetheless, given all of the complexities of the HLTK site, it is 514 encouraging that relatively small biases exist in our dataset, which reinforces our 515 assertion that the EC method may be used with some success in such environments. 516 517 When the half-hour EC and footprint CO 2 fluxes were averaged over daily timescales, the 518 correlation improved substantially (Figure 10b) . Also, the positive bias observed at 519 relatively high flux in half-hour EC relative to footprint CO 2 fluxes was reduced in the 520 average daily fluxes. Since each grid of chamber measurements was typically completed 521 over ~8 hours on a given day, averaging EC and footprint CO 2 fluxes over day-long 522 periods allowed us to evaluate the measurements over more comparable timescales. This fluxes. We found no systematic relationship between these parameters at the HLTK, due 537 to the different sources of heat (non-volcanic) and CO 2 (volcanic). 538
539
We further assessed the performance of EC at the HLTK by comparing EC heat flux 540 measurements to measurements made by independent methods. While the degree of 541 energy balance closure obtained in the field is directly applicable to evaluation of H and 542 LE, its utility in the evaluation of CO 2 fluxes will depend on whether sources of error are 543 associated with the EC method or in determining the available energy terms (e.g. balance closure observed during neutral-and-stable-daytime relative to unstable-daytime 565 periods could be due in part to heat storage in the air beneath the EC sensors, this effect 566 was unlikely to be substantial because of the short height of the EC system and either 567 near-absence of a canopy in the EC system source areas. Third, advection associated 568 with wind speed gradients could, in principal, bias EC heat fluxes similarly to CO 2 . 569
Since we observed (1) no systematic relationship between w and the relative difference 570 available energy measurements than in EC versus footprint CO 2 fluxes, it is likely that 572 the role of advection is minor relative to other factors such as difference in source area in 573 the lack of energy balance closure at the HLTK. 574 
